Newcastle disease virus selectively kills human tumor cells.
Newcastle disease virus (NDV), strain 73-T, has previously been shown to be cytolytic to mouse tumor cells. In this study, we have evaluated the ability of NDV to replicate in and kill human tumor cells in culture and in athymic mice. Plaque assays were used to determine the cytolytic activity of NDV on six human tumor cell lines, fibrosarcoma (HT1080), osteosarcoma (KHOS), cervical carcinoma (KB8-5-11), bladder carcinoma (HCV29T), neuroblastoma (IMR32), and Wilm's tumor (G104), and on nine different normal human fibroblast lines. NDV formed plaques on all tumor cells tested as well as on chick embryo cells (CEC), the native host for NDV. Plaques did not form on any of the normal fibroblast lines. To detect NDV replication, virus yield assays were performed which measured virus particles in infected cell culture supernatants. Virus yield increased 10,000-fold within 24 hr in tumor and CEC supernatants. Titers remained near zero in normal fibroblast supernatants. In vivo tumoricidal activity was evaluated in athymic nude Balb-c mice by subcutaneous injection of 9 x 10(6) tumor cells followed by intralesional injection of either live or heat-killed NDV (1.0 x 10(6) plaque forming units [PFU]), or medium. After live NDV treatment, tumor regression occurred in 10 out of 11 mice bearing KB8-5-11 tumors, 8 out of 8 with HT-1080 tumors, and 6 out of 7 with IMR-32 tumors. After treatment with heat-killed NDV no regression occurred (P less than 0.01, Fisher's exact test). Nontumor-bearing mice injected with 1.0 x 10(8) PFU of NDV remained healthy. These results indicate that NDV efficiently and selectively replicates in and kills tumor cells, but not normal cells, and that intralesional NDV causes complete tumor regression in athymic mice with a high therapeutic index.